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NATIONAL NC-400 
COMMUNICATIONS RECEIVER 


FREQUENCY RANGE 


Band 1 O54 0 1b ome 
Band 2 1.1 to 2.1 me 
Band 5 2.1 fo 4,1 me 
Band 4 4.1 t 7.0 me 
Band 6 oto 2.2 mc 
Band G 118 to 20.4 me 
Hand 7 10.6 to $10 oe 


TYPE OF RECEPTION 
AM, $58, and CW 


SENSITIVITY 


Approsmately 1 uv for 10 db signal-noise rate 


FREQUENCY STABILITY 

Leng term drift 002¢¢ after warmup 
RE INPUT 

Single-ended coavial, 52 ohm 


with antenna @ramnoeer. 


AUDIO OUTPUT 


Impedance 4.2 and fam ohms, 1 wale, 
distortion best than toe. 


POWER REQUIREMENTS 
114/200 valltg 2¢ OO cycle, 148 warts 


ACCESSORIES 


Crystal Calibrator (plug-in) For 19g ke 
and omc, Panel switch sclecivon. 


versity Modification Kir 
Mechanical Filter Housing (plug-in) 


Plug-in erpatals (5) for fixed channel 
HPF oocillatar control 


Plug-in crystal for BPO conteal 


SPECIFICATIONS 


IMAGE 


Band 4 
Band 3 
Baad 4 
Band 4 
Band 4 
Band & 
Band 7 


REJECTION 


ie db (ar more), 
Lita) ab 
BS dis 
65 db 
93 db 
™) db 
a0 dh 


SELECTIVITY (IF) 


16 ke te 150 epeles wath crystal filter, 


Broad 
Medium 
Sharp 
Very 
Sharp 


S58 


id: ke 

B ke 

4 ke 
[ 3-5 ke te 150 cy using 
l copstal filner 


{ 4.5 ke fat 6 db down) 


od ke fat 60 db down) 


TUBE COMPLEMENT 


ira 
fray 
SHES 
SHES 
SHES 
GHAT 
SHAG 
GHAG 
HAG 
f®ALS 
GHES 
GALS 
Gls 
IZAT? 
GAQS 
Sha. 
Ons 
ALG 


MOTE: 


lst RE amplifier 

and RF amplifier 

ist Mixer (4599 ke} 

lst Mixer (1720 ke} 

ind Converter,owillatar 
HE oscillator 

lat IF amplifier 

fad LF amplifier 

trl IF amplifter 

AM detectors AIL 
hicterodyne erecta 
Manual moses Jimiter 

Ey 

la APF SSoneter amplifier 
Audio output 

Filament current cegulater 
Voltage regulatar 
Recufier 


Matching loudspeaker availabic 


INSTRUCTION MANUAL 
for the 


NATIONAL NC-400 
COMMUNICATIONS RECEIVER 


SECTION 1. 


Ll GENERAL 


The National Radio Company Model NC-d00 is a 
dualcanversion communications receiver with 1B tubes 
intheding rectifier and voltage regulator for the recep- 
CW, conventional AM, and single-sideband 
agnals, The frequency range of 340 ke to 31 me is 
covered in seven bands, and an extreme IF selectivity 
range from 1 ke ta 140 cycles is provided. The band 
fpread tuning scale as calibrated for the 80, 40, HO, 15 
and 10 meter gmmabeur bandas, 


tion of 


The geceiver ts housed in a two-tone metal cobgnet 
of modern functional design. All operating controls 
and indicaters are on the froat panel, with test jacks 
end terminals on the mac chassis panel, 


Sensitivity is approximately 1 uv for a 10 db sapnal- 
to-noise ratio, and signal curcuits are designed to obtain 
a constant stage gain when tuned through a band or 
switched from one band to another, Frequency sitabslity 
is 0.002 percent long-term doft after warmup. All 
early tuned circuits are designed to minimize cross 
modulation and the generation of spurious Frequencies 
dow to overload #ficcts. 


DESCRIPTION 


Der 


L110 
Single-Sideband Provisions. 


if used a: a heterodyne detector with a separate beat 
The beat oscillates may be trypsial-coninel led 
if desired. Sidebar selection (on standard receivers} 
ig provided by 14 tuned ciecuits in the second IF Sect hen 
The center frequency is shifted by a panel selector 
switch for reception of one sideband or the other 


Special Features 


A peritage id fonvertcer 


oscillate 


Pixed-Channel Operation. The HF oscillator is pra 
vided with five ceystal sockets which may be used for 
fixed<channe!l operation of the receiver, Crystal-con- 
trolled chanaels are selected by a feont-panei switch 
In addition, the HF oscillatar may be conteolled (rom 
an external master oscillator also selected by the front- 
A CALTBRATE-tene switch permits the 
use of the Sumeter to tune the receiver to crystal ov 
external oscillator frequency in the absence of a signal. 


pare! ewritoh, 


Diversity Feovisions. A special Diversity Modifica 
tigm Kut is available, ft sini external central af 
ail oscillators (HE oscillator, oscil- 


lator, and beat frequency oscillater) With diversaty 


vedi Conversion 


modifications, rear-panel selection at the receiver makes 
possible the use of the receiver either as a Master fe- 
Celver or asa dave pecerver fed from exterfal owillaror 
ounces, All NC-id0 owillators ane designed so that 
neither gusihary amplifiers mor speciah cunduils ace fe- 
quired for adequate mixer drive when the receiver is 
diversity-modified, HKequiredl external excitateon is ap- 
proximately 5 walt (rena), 


Detector output, ACC, and IF sagnal informaiuon are 
available at the rearpane] connectors. The IF output 
level is 0.01 wolits, 


Plug-in Unis. A plog-in crystal calibrator wou is 
available te provide crystal-controlled marker frequen: 
cies at 100 ke and 1 me intervals 


‘The crystal filter in the receiver IP section ts plugged 
in and may be removed for the substinution of a me 
chanical filter housing which will accept three commer: 
vialtype mechanical filters. Panel control of filter 
achegeivaty is provided. 


12 CIRCUIT DESCRIPTION 


The NC-40) bas two RP amplifice stages with three 
tuned circuits at the signal Frequency, Drual mixers are 
used foe the fiesd conversion stage, one converting ta 
455 ke for single conversion on the four lower bands, 
the other to L270 ke for double conversion on the three 
highest bands, The second converter is crystal con- 
trolled and converts from 1,720 ke to 434 ke. The 
high-frequency oscillator circuit may be tuned manually 
of may be crpstal-conteelled for freedchannel operation 
of may be driven by an external oscillator, 


The first [F section has two tuned circuits at 1,720 
ke. The second IF section uses three tubes and six 
tuned circuits at 445 ke for 16 ke, 8 ke, and 4 ke band- 
widths 4 taped cortuts for 3.5 ke bandwidth and 
single-sideband gclection and 10 tuned circuits plus a 
crystal filter for bandeudths to 130 cycles. 


Separate detector, awotse Jimiter and AGC coeceits are 
provided for optimum reception of cither AM signals 
or CW and S58 signals, A heterodyne detector with 
a pentagrid converter is used for CW or SSB reception, 
a separate beat ovillator stage providing optimum 
stability and conytant injection level, The beat oacil- 
later may be crpstalcontrelled by the inscetion of a 
suitable erpital inte the socket provided. 


A twostage audio amplifier operates headphones 
of a speaker and provides o 3. 2-ahm unbalanced output 
and go Giiahm balanced ourtpaul. The power supply 
15 integral with jhe recerter and includes both filament 
and plate regulation for the WP escallater. 


A functional block diagram of the NitC-400 is shown 
mn Fagure 1. Ut relates te the dkescriptean of the major 
receiver sections to follow 


1.2.1 RE Amplifier 


The two-stage KP amplifice with three tuned concuits 
is used on all bands. The foursection tuning capacitor 
has the genecal coverage and bandapread tuning tec- 
tions on separate frames, Milvar plates and high- 
quality ceramic coil forms contribute to the exceptional 
frequency stability of the NC-400. Trimmers, padders 
and other circuit capacitances are carefully selected for 
zero temperature coefficient of required negative com: 
pensation. AGC is apphed to both RF amplifier stages 
as well as to the three IF amplifier stages. 


A band-switch section in the cathode circuits of the 
AF amplifiers selects the proper cathode resistor for 
these stages to maintain a constant gaim on all bands, 
The manual RF Gain cooteol is in the cathode circu 
of the second RF amplifier and two of the IF ampli- 
fiers. The receiver frequency range of $40 ke to 31 
mc is Covered in 7 bands: therefore, each band covers 
a frequency range of one octave or iess, contnibwting 
to constant gain over the band and accurate tracking 
of tuned circuits. 


12.2 Conversion 


The first conversion stage 6 a dual mixer with owe 
tubes in parallel, A band-awitch section selects the 
appropriate mixer by opening the cathode circuit om 
the other mixer. Mixer | operates on bands 1, 2, 3 
and 4, for single conversion on these bands. Excellent 
image rejection is obtained with the three tumed cir- 
cuits in the RP amplifier, and dual conversion in not 
required, The HF oscillator operates 443 ke above the 
signal, and the mixer provides a 49%-ke signal for the 
second IF section. 


Mixer 2 operates on bands 3, 6 and 7. The HF oscil- 
lator if 1,720 ke shove the signal frequency, and the. 
mixer provides a 1.720-ke signal for the fies IF section, 
A crystal-contralled converter canwerts the 1,720-be 
signal to 43$ke for application to the commen second 
IF sertian. 


The HF oscillator may be ecrystal-controlled for 
fived-channel receiver operation when suitable crystals 
are plugged into the fiwe sockets provided. Paoel 
switches select channels and an S-meter tuning circuit 
40 that the recciwer may be tuned to channel frequency 
in the absence of a signal. An external oscillator may 
be wibstiruted for the MF osciflator, by using the con- 
fecior on the chasis rear panel, 
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1.2.3, UF Acnplificacon 


The ist 1F section uses two tuned cincuits at 1,720 ke. 
Ir is not in operanion on the four lowest bands. 


The 2nd IF section ts essentially 2 dual IF channel. 
Although both complete channels are not operated 
samultancously, appropriate secteons are sclected by the 
IF selector switch to provide the extreme selectivity 
range offered by the NC-400, The top channel consists 
af Li tuned circuits with a resultant bandwidth of 
3.3 ke (at 6 db) and ts used fer $5 reception. The 
IF selector switch provides for selection of either side- 
band by switching the center frequency of the 14 tuned 
circuits, Selected fixed capacitors are added of removed 
from the tuned circuits to shift tuning from one side- 
band to the other, The positions marked SBI and 
SB2 indicate the sideband selected. 


The VS (very sharp) position of the JF selector 
switch substitutes the ceystal filter of the bottom chan- 
nel for the first IF transformer of the top channel. 
Selectivity may be increased from 3.5 ke to 150 cycles 
through the use of the five-position crystal SELECT 
switch. 


With the (IF selector switch im the S(sharp), 
Mimedium) of B(broad) positions, the bottom LF 
channel is used with the crystal circuit by-passed. Six 
tuned circuits provide bandwidths of 4 ke, @ ke and 
loke. The tertiary windings on two of the IF trans- 
formers in this section are switched to provide this 
selection. 


AGC is applied to all three IF stages, The first two 
have a switch section ut seriey With the cathode circuit 
to maintain constant band-to-band gain by appropriate 
selection of cathode resmtors. The manual RF Gain 
control is commected to the cathode circus of the first 
two IF stapes as well as in the Ind RF amplifier, Vigurc 
2 thows the frequency response of the [PF section for 
all positions of the IPF selector switch 


L240 Detecoon 


ladividual detector and noise limiter citeuils are pro- 
vided for reception of AM, of CW and SSB signals. 
The AM detector is a conventional diode circutt fol- 
lowed by a diode automatic ooise limiter, The first 
position of the MODE switch provides AM detection 
with the automatic noise limiter; the second position 
removes the automatic noise limiter fram the circuit, 
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Figure 2. fF Seleceivity Curves 


For these MODE switch positions the audio amplifier 
section is commected to the AM detector Joad circuit 
and the beat frequency oscillator and heterodyne detec- 
tor circuits are by-passed. A section of the MODE 
switch opens the cathade ciscune of these stages when 
receiving AM signals, AGC is supplied by the AM 
detector circwit and as applied to both RF stages and 
the three IF stages. 


In the S58 position of the MODE switch, the beat 
frequency otcillatar and heterodyne detector are used 
and the audio amplificr section 1 connected to the 
manual noise limiter stage followmg the heterodyne 
detector, The AGC circuit from the AM detector is 
still in operation but is modified for SSB reception as 
described in Section 1.2.5. 


The last position of the MODE switch is for CW 
reception. The circuit is the same as for SSB reception, 
bot the AGC circuit is grounded, Tone CW (MCW) 
signals can be received through the usc of one of the 
AM positions. 


1.2.5 AGI for SSB Reception 


A winique circu provides fast attack and slow decay 
of the AGC voltage for teception of SSB signals. The 
diode detector for AM reception operates continuously 
in all positions of the MODE switch, and a small de 
voltage is applied to the diode circuit providing a 
small amount of delayed AGC. With the MODE switch 
in the 336 positeon, a silicon diode is shunted across 
the AGC filter resistor, The diode polarity is such as 
to effectively short ihe resistor during an 558 audio 
peak, rapidly increasing the AGC voltage, A come 
paratively lacge AGC filter capacitor is quickly charged 
at this time. The capacitor discharges slowly through 
the filter resistor duc to the opposite polarity of the 
diode, The resultant AGC voltage rises quickly during 
SSB audio peaks and decreases slowly, preventing the 
characteristic audi thump and backpround noise usually 
aspptrabed with 55B reception, 


L2.6)6BFO 


A separate beat frequency oscillator provides optimum 
stability and injection level. A conventional BFO 
frequency conteol allows pitch adjustment for recep. 
tion of CW and SS8 sipnals. A crystal socket is pro- 
vided for crystal control of the BPO, using a 433-ke 
érystal, 


B27) Audio Amplification 


The audio amplifier has two-stages and delivers 1 
watt of audio power with less than LO per cent distor- 
tion, Two output transformer winding: prowede a 
§.2-ohm unbalanced, and a S-ohm balanced output 
connection. The input audio amplifier is a dual triode, 
with one section used as the S-meter amplifier, A tone 
control allows suppression of high noise [requenci¢s, 
An input commection to the audio section is at the 
accessory socket on the chassis tear panel. Figure 3 
shows the [requency response of the audio amplifier. 


128 8 §-Meter 

The Smeter gives the operator a trwe indication of 
relative strength of incoming signals. ‘The meter is calib- 
rated in S wnits from Oto 9 and in decibels from 5-9 to 
40 db over 3-9. A potentiometer is provided on the chassis 
to zeroesét the meter, 


1.30 ACCESSORIES 

Crystal Calibrator (XCU 400). A socket for the 
Crystal Calibrator unit is provided om the receiver 
chassis. A panel switch selects 100 ke or 1 mc marker 
frequencies. Refer to Section 2 for installation and 
operating imstructions, 
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Figure 3. Audio Response 


Fixed Channel Operation. Five crystal sockets, 
permitting crystal fontral of the HF ascillater, are 
provided on the receiver chassis, A panel switch selects 
the crystals for fixed-channel receiver operation. Crystal 
frequencies are 455 ke above the channel frequency on 
bands i, 2, 3 amd 4 and 1,720 ke above the signal for 
bands $, G and 7. The HF oscillator may also be con. 
trolled by an external master oscillator selected by a 
panel switch. An oscillator input jack is provided on 
the chassis rear panel. 


A CACIBRATE-tune switch im the S-meter circuit 
permits use of the Sumeter to tune dhe receiver to ihe 
channel frequencies in the absence of a signal 


Crystal Controlled BPO. For a single-sideband reocp- 
tion the BFO may be crystal-conteolled by removing the 
plug-emounted resastor (FLA) in the BO circuit and 
inserting a 435-k¢e crystal. 


Mechanical IF Filter Housing. A commercial-iype 
mechanical filter may be used by removing the plug-in 
ctystal filter and substituting the acccasory Mechanical 
Filter Housing. This housing will accept up to three 
mechanical filters with bandwidths of 308) cps bo Toke. 
If desired, matched singleudeband filters may be used 
im the filter accessory. The Mechanical Filter Housing 
provides suitable matching circuits and a means of front 
panel selection of the sbesined response. 


In the panel control OFF position, normal IF re- 
sponses are obtained. 


Diversity Modification. The special Diversity Modifi- 
cation Kit permits internal or external control of all 
oscillators, Whe kit includes cannecters, rotacy awitches, 
switch shaft extensions and a single preamplifier stage 
All mounting holes ate drilled to peemit installation of 
the added components with a minimum of receiver 
madification. 


When diversity modification is installed, the follow: 
ing additional functions are provided on the chassis rear 
panel: 


i. Intermediate oscillator input/output 


SECTIOM 2. 


21 UNPACKING 


Model NC-400 Communications Receiver ix packed 
and shipped in accordance with best commercral proce. 
dures. No special information is required for unpack- 
ing, other than uss of normal caution. Adter unpacking, 
thoroughly check the equipment for damage of defects 
that may have occurred in transit. Check all tubes amd 
plug-in components to make sure they are properly 
seated in their sockéts, 


22 PREPARATION FOR LSE 


The NC-400 is dengned for table on rack-mounted 
operation, For rack mounting, remove the dust cover 
and outer panel bezel to expose the receiver panel, The 
panel edges are drilled for standard rack mounting. 
Place the receiver un a postion which permits free access 
of air for ventilation, for either table or cack mounted 
operation, Refer to Figure 4 for commector and terminal 
hoard information. 


2.2.1 Power Supply 


The NC-400 may be operated from cither a 11% ¥ 
or 230 v 50/60 cycle power main, Before applying 
power to the receiver, check the position of switeh S7 
(113-230 v) on top of the chassis near power trans. 
former (735 in Figure 6). Place switch $7 in the proper 
position for the power source to be used, 


22.2 Antenna 


The impedance af the input connector Jt is designed 
to match a $2ohm coaxial transmission line, The 
chassis antenna receptacle mates with an Amphenol 
WHF serics cable-plug, catalogue number &83-15P 


2. Beat-frequency eacillatar inpet, fot prt 
3. Intermediate oscillator mastery slave swatch 
4. Heat-Prequency oscillator master,'save switch 


S. High-Frequency oscillator master /ssiave switch 


The audia section input circuit and the AGC cincuit 
are available at the accessory socket (P2). Jumpers in 
the accessory plug (P2A) close these circuits for stand- 
ard receiver operation. 


INSTALLATION 


(JAN-PL230). A single wite antenna may be used; 
connect the lead-in wire to the cable-plug center termi- 
nal and a ground lead to the receiver chassis, 


Any of the conventional dipole or beam antennas, 
with a 3] te 70 ohm transmission line, provide an ideal 
antenna system, An existing antenna with a 300-ohm 
balanced line may also be used, provided an antenna 
coupler or balun is employed to match the antenna to 
the S2-ohm unbalanced iapot of the NC-400 recenver. 


The exceptional senativity and sagnal-toonoise charac 
teristics of the receiver are fully attained only with 
proper antenna and ground facilities. 


NOTE 


If the receiver is used in close proximity to the tranamitt- 
ing equipment some provision must be made to short the 
antenna terminals to ground during transmitting periods. 
to prevent damage to the antenna coils, This is most easily 
accomplished by means of a relay connected to the anten- 
na terminals and ground, The relay should be located 
within six inches of the antenna terminal strip to prevent 
excessive pack-up. 


2.2.3 Audio Output 


A permanent-magnet dynamic speaker, such as the 
National type NTS-2 of equivalent, may be connected 
te the S.2.ehe teomunals of the tercmal board TB-? 
located on the chassis rear panel. Headphones of the 
highampedance type may be plugged into the PHONES 
jack with a standard plug. The loudspeaker is auto- 
matically silenced when the phone plug is inserted. 


A &00-ohm terminal is available at TB-2 for receiver 
operation with a G00-ohm-ling, The outpur transformer 
windiog for this impedance is ungrounded for external 
tircuit application. 
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224 Belay Connection 


A three terminal connection strap (TB-L) is mounted 
on the chassis reat panel, These terminals allow exter- 
fal relay control of the recenver's aend-receive cimcuit. 
The NWileboo jg shipped from the factory with a jumper 
connected between terminals 7 and 3. Relay contacts 
connedted to terminals | and 2 will parallel the panel 
STBY /REC switch ($8) and provide relay control of 
the switch circuit when placed in the STHY (standby) 
position. Place panel switch in REC (receive) position 
to overide the external telay. 


Removing the jumper and connecting the relay 
contacts to termunals 2 and 4 inserts the contacts in 
stres with the panel STBY/REC switch. With this 
connection the panel ewitch must be in REC position 
for relay control of the send-receive circuit. Placing the 
panel switch in STBY position opens the relay circuit. 


Fipure 4. Rear Chassis Panel 


23 ACCESSORIES 


The NC-400 is designed to accommodate several 
accessory units. Chassis sockets are provided for the 
accessories described in the following patagraphs. The 
standard pecerver includes a crystal filter wait mounted 
in sockets, which will alse accommodate a mechanical 
filter housing. 


23,1 Crystal Calibrator 


The ¢alibrater socket (P3) is factory wired so that 
the Nationa] XCU-uoo Crystal Calibrator unit may be 
inserted, The CALIBRATE switch (39), on the recemer 
panel, selects the choice of marker frequency. Figure 
6 shows the locatipn of the calibrator socket on the 
chasss, Refer to Section & for circuit information and 
Operating instructions. 


24.2 Oscillator Crystal Contral 


Five ceystal sockera for crystal contrel of the HE 
Oscillator are located on top of the chassis, a5 shown 
in Figure 6, The sockets will accept type HCa/U 
crystal holders (or equivalent), Refer to Section 34 
for imfermation regarding the selection of crystal 
frequencies for the various bands. A panel contre! 
permits individual selection of the crystals. 


An additional socket (PL) provides for ceystal control 
of the BFPO circu. The location of this socket is indi- 
cated in Figure 6. In standard receivers, a plug (PLA) 
COnMInAg 2 restora inserted i dbus socket at the 
factory and muse be removed when converting to 
crystal contral of the BPO, This socket will accept 
crystal bolders sach a¢ the HCG/SU (the requered crystal 
frequency is 454 ke}. 


2.3.4 Mechanical Filter Housing 


The standard receiver crystal IF filter is a plug-in 
unit and is easily removed for replacement by a mechan- 
ical-type filter housing. The selectivity and phasing 


controls on the crystal filter leave two panel holes when 
the unit if remeved. One hole wall receive the selectie 
ity control shaft of the Mechansal Filter Housing and 
the other is covercd with a plug batten. Refer to Ser- 
tion & for specific mstallation and operating enstruc- 
tions. 


2.3.4 Diversity Modification 


The Diversity Madalte alien Pure ime luides all hardware 
and compaments required ta make this modification, 
Major parts and switch sections are partially wired iy 
simplify the circu changes required, AI mounting 
holes have been drilled in the standard receiver for 
brackets and conmmectors. Refer to Section 6 for specific 
information ana imslallation wsteactions, 


An attessory socket (P2) is available an the chassis 
reac panel for AGC and audio informateon required 
for diversity operatnar. This stn ket provides filament 
and plate power for the Operation of miscellaneous 
equipment, also access to the receiver audio inpul cireujt 
and detector ontpull circuit, 


SECTION 3. OPERATION 


3.1 GENERAL 


The purpose af thes sechion a fo explain the Operation 
of the Nc did and. to help Ehe operator fo pet Maiti 
perfacmance, The operator should familiarize himsell 
thoroughly with the functions of the varpous controls. 
These controls are shown in the front-panel view of 
the receiver, Figure + and are referred to in the text in 
capital betters. 


42 CONTROLS 


The controls are prouped in the following general 
tatepories and will be described in this sequence. 


a. RE section 
b. [F and Detector secteon 
c. Audie section 


d. Accessory 


4.7.1 RE Section Conerols 


BAND Seitch, A postive detent mechanic asaines 
precise ocher bom of eduls for each of the seven bards. 
As the BAND knob @ tuted, targets ate positroned on 
bath the general covetage acd the bandspecad dials to 
indicate the band in use. 


GENERAL COVERAGE Tuning. The general: 
coverage dial is rim-drven by the panel GENERAL. 
COVERAGE tuning comerel, This control drives the 
tuning condenser through a 4 to 4 eedaction gear of 
antibacklash design, Each hand is calibrated in mega- 
cycles on the dial, and ad to 10 logging srale is in- 
cluded. The general coverage dial is calibrated with 
red marks at 4.00, 7.3, bid, 214 and 207 me. When 
the general coverage dial rs set to these calibrations the 
appropriate range will he properly calibrated. 


3 C4 
CALIBRATE Ml 
5 meter 


awilch trimmer 


general 
coverage 
dial 


R32 ($6) 
AFG 
control 
ond on/OFF 
switch 


55 
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ANTENA 


cae cié9 
bandspread erystal BFO 
dial PHASING control 


S10 

eryatal 

SELECT 
switch 


F468 
AFG 
control 
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MODE 
switch 


S23 
IF 
selector 


GEN $l BANDSPREAD Rae 52 J $8 
COVERAGE Bono tuning MAL osc PHONES STBY-R EG 
tuning switch control chonnel jack switth 

selector 
Figure $. Panel Control Locations 


BANDSPREAD Tuning, The bandspread dial and 
its mechanism are identical to those for general coverage 
except for the seale calibration which provides band. 
ipread tuning of the amateur bands. A Oto 100 logging 
seale is also included. The bandspread dial should be 
get to the red calibration line corresponding to fre- 
quencees Of 4.0, 7.4, l4ei, 21.3 and 29.7 me for proper 
¢abthcatian of the general coverage dial. 


ANTENNA Trimmer, The ANTENNA control may 
be adjusted to match the first RF stage to the impedance 
of the antenna. After a signal os selected, the temmer 
is adjusted for a maxicaum S-meter reading. If desired, 
the antenna may be peaked on background noise instead 
of a signal, 


3S Meter. The & meter measures signal strength with 
ecference to the local ambient moive bevel, Because meter 
rtadengs are related to the positien of the RF Gain 
control, this control must be preset for proper S meter 
opetation. To. sct the control, tune the receiver to a 
clear channel (no station} and adjust for a O rm 1 
meter reading on background cic. 


REG Control, Vhe RF Gain control adjuits the sensi 
tivity of the receiver by controlling the gain of the 


sccond RE stage and the first two IF stages. Clockwase 
rotation increases the gain. 


[IF and Detector Section Controls 


IF Selector Seiteh. The IF selector is 2 aix-pasiteon 
switch providing one crystal amd three nonceystal 
degrees of selectivity, ranging from very sharp for CW 
reception to bread for high fidelity AM) sigmal recep. 
tion. The switch also selects either sideband of a 35K 
signal, The following degrees of selectivity are pro. 


withed : 
Switch 
Position IF Carcuut 

Crysta] filter not operat- 


tuned = cipcwins 


5.2.2 


Bebroad} 
Mimedium) ing; sim 
S(sharp) waed 


¥S(very 10 tuned ciruits; crystal 
sharp) filter provides $ sharper 

degrees of selectivity to 

La0-cyele bandwidth 


14 tuned circuits used: 
handwidih as Ld ke, G0 db 
down 


Crystal SELECT Switch. The crystal SELECT switch 
provides five degrees of selectivity, from 3,5 ke oo USO 
cycles, with the erystal filter operating. The IF selector 
switch must be in postion VS for operation, The 
selectivity increases progressively ax the crystal SELECT 
gwitch me advanced no poulion 5. 


Crystal PHASIAG Control, The crystal filter PH AS- 
ING conteal may be used only when the ¢rystal SELECT 
witch in putin T thro 4 and the IP selectyer switch 
isin position WS. The PHASING oontrel balances the 
crpstal bridge circuit. The PHASING control may be 
uted to clumimate interfering ugnals or heterodynes, 


MODE Switch. “The MODE switch selects the modes 
of receiver operation as follows 


Type of 
Reception Cireuat 


AM (ANL) | Ofode with ANL and Ati: 
‘Oide with AGC 


Setich 
Position 


SSB (MMNL)|Heterodyne Detector, BFO, | 
MAIL, AGC 


’ (MME) |Heteradyne Detector, BFO, 
| MMI | 


The BPO circuit operates simultaneously with the 
heterodyne detector on 556 and CW! postions. 


MNL Control. The MNL (manaal noise limiter) 
control functions only with the MODE switch in posi: 
tions SSB and (. The MiNL control is adjusted 
during 330 ar CW reception for optimum noise ¢lip- 
ping level, The optimum position will be determined 
by the relative strength of the recemved signal and the 
noise werference. Nowe conditvens varg with Igcalitaes 
and hand eandations, so whe Limiting level is a matter oi 
personal chowe, The MNL is double-ended and clips 
both positive ind megative noise peaks. 


42.4 Audio Section 


AFG Contal. The AFG (audio frequency pain) 
control will remove AC power when placed in its 
cxireme chintenlockwise peaatian. Turning the APG 
contral shghtly clockwise wall agtuate the switch and 
power the renciver, Increasing the clockwise sotation 
will increase the volume for beadphone or loud-speaker 
Operation, 


TONE Switch The TONE switch has teo positrons, 
N (oormal} and LO (low). In the LO position the 
higher audio frequencies ure attenuate! and low fre- 


quéncies predaminate, in the NM poutien the audio 
response fs flat over the usable frequency range of the 
receiver, The LO position may nativcably impaove the 
readahiliry of AM and SSB signals in the presence of 
heavy noise imberference, 


BFO Control. The BFPO (beat frequency owilfator) 
control varies the puich of the audio tome when recenming 
CW sionals, The EPC control is tet so the center mark 
is aligned with the panel mark for normal CW recep- 
tion. For SSB reception, the BPO control is adjusted 
so that the SSH mark os aligned with the panel mark. 
With the BRO contro] in this poaition the IF selector 
switch will properly sclect between SBL and S62 poui- 
tions, Tt is mot necessary to move the BPO contol when 
selecting one sideband! or the other. See Section 3.3.2 
for 555 application. 


PHONES Jack, Vhe PHONES jack will accept a 
standard phone plug. Headphones of the high or low 
impedance type may be used, The loud-speaker ts 
vlenced automatically when the phone plug is inserted, 


3.2.4 Accessory Controls 


CALIBRATE Switch, The CALIBRATE switch turns 
the XCU-400 Crystal Calibrator on of off amd selects 
tither the o.leme or the Jeme marker sigoals. When 
the XCU-400 Calibrator is plugged inte the recover 
the Calibrator provides a crystal-controlled test signal 
ewery LOO ke oe 0 mw, so that dial calibrations may be 
checked. Refer to Section 6 for matructions for porrect. 
ing the Crystal Calibrator frequency using station 
wey, 


Placing the CALIBRATE switch in the TUNE posi- 
tion connects the 5 meter to the HF oscillator circum 
so that the recerver may be tuned to crystal-contralled 
channel frequencies in the absence of a sipnal, This 
position may be used with or without the Crystal Cali 
brator accessory unit. 


HF Chanel Selector, The HFO (high frequency 
oxillator) contecl is a seven-poxtion switch for select- 
ing normal, crystal-contrelled, or externally controlled 
operation of the HF oscillator, The MAN position of 
this switch provides conlnudas manual fning af the 
HE oscillator, Positions t, 2, 4, 4, and 4 select one of 
five plug-in crystals for fied-chanoel operation Posi- 
tion EXT permits external control of the HF oscillator 
through the use of the HI connector on the tear of 
the chassis, The HF oscillater cathode circuit us con. 
nected to the mar panel HO connector, 


STBY-REC Switch. Vhe STBW-REC toggle switih os 
located on the front panel. Ti STE postin, thus 
switch opens the plate supply carcuit for the RE and 1 
stages. Io REC position, the plate supply ciecuit is clowd 
io eperable the receiver, External relay operation of the 
STBY HEC switth circa is ideoarribed in Section 2.2.4 


43. MODES OF OPERATION 


Before operating the revenver, turn the power swileh 
ON by tucming the ABC control clackwie, and mole 
that the dial lamps leght. Unitially, set the receiver pancl 
controls as follows 


APG Lyf clockwise 
RPG -— Full clockwise 
STHY AEC -- REC 
CALIBRATE — OFF 
HPO (O80) MAN 
BAND = Bewred range 
PHONES - Plug in phones 
or wer speaker, 

MNL e= Full counterc back wise 
TONE — WN 

_ BFO — Center position 
MODE — As desired 
IF As desired 
SELECT — GFF 
PHASING -— Center position 
33.0 AM Phone Reception 


Place the MODE switch in the AM or AINL position. 
Set the OF selector switch for the desired selectivity 
(section 3.2.2 describes the IF circnit and selectivity 
obtained at cach switch position), Normally, positions 
B, Moor § will be used, with position VS providing 
additional selectivity for reception of signals through 
heavy interference, 


Whea position WS ce used, the crystal FF filter ss 
operative and the crystal SELECT and PHASING con- 
trols may be used for inceeased selectivity and repection 
of heteradynes or other adjacent channel interference, 


The ANTENNA trmover should be adjusted for 
maximum sigoal stecngth, The TONE switch may be 
used to reduce high-pitched noise, The APG control 
is used to adjust the audio output level aad the RPG 
control may be adjusted for optimum signal reception, 
depending on recewed signal strength and background 
noise, The REG control must be preset, ax described 
in Section 3.2.1, for correct operation of the § meter. 


43.2 S5E Reception 


Place the MODE switch in position S5B. Sct the 
IF selector switch ta position SB, of SB,, Set the BFO 
control 4a the SSB mark is in line with the pamel mark. 


it 


The RAG control is usally lett at the position provid: 
ing proper 3S meter operation and the APC: conteol 
adjusted for the dewred titerung level, 


Carefully tune the spral until the audia is clear 
and understandable, [f the signal ox mot readable «winch 
fo the opposite sideband anal retune the meceiver for 
proper regepticn., 


If the signal received does not have a sel p rested 
cartier, or has only partial suppectsion, the tuning 
control may requicc a small readjustment io rera-bezt 
the transmitted ¢arcier, For signals wath fully sup- 
pressed carricrs (S550), the BPO contro] must he 
adjusted carefully to duplicate the relarian of the sup- 
prested carrier to the received sideband, The proper 
adjustment gives a natural putch and quality to the 
received signal. 


Par SSC signal micpiion, set the AIG contral ta 
maximunt and adjust the RPG control for desired audio 
level. The special AGC circuit designed for SSB recep. 
tion provides effective signal-level control during recep- 
tion. The MNL control may be adjusted for optimum 
adise limiting. 


43.4 CW Reception 


Place the MODE switch in position CW. The BFO 
circuit operates in this position and the AGC as re 
moved. Any IF selector position may be used, but 
position VS provides crystal iter operation, Maximum 
selectivity wp to 140 cycles is available with rhe crystal 
SELECT switch in position $. The DPQ control should! 
be set so the center mark os aligned with the panel 
mark. Careful tuning is required when maximum 
crystal selectivity is used, bevause of the marrow band 
past. The BPO control may be varied to adjust the 
signal pitch, and the MNL controd may he used for 
Moise SEppPoe sor, 


Adjust the crystal PHASING control carefully to 
obtain the maximum selectivity of 140 cycles. This is 
evident From the charactertic “ping” of the received 
code signals, The PHASING control may be used to 
eliminate interfering signals or heterodynes. Hetero- 
dynes well removed from the desired signal will be 
properly phased owt with the PHASING control set 
near its center position. Heterodynes close to the de- 
sired signal wall be comoved with the PHASING con- 
teal set approximately (0° right or left of its control 
position. 

For reception of MCW (modulated CW) sigmals, the 
MODE switch may be placed in powtion AM or ANL 
and the LF selector switch in any desired position. The 
IF selector switch may be left in position WS and the 
erystal filter may be used to eliminate interference. 


34 ACCESSORY CRYSTALS 


BFO Crystals, ‘Vo crystal-control the frequency of 
the BFOQ, remove plug PIA from its chassis socket. 
The socket location 1 dhown in Figuie 6. Imsert a 
434-ke secies resonant crystal mounted in a type HC- 
é/U holder (or equivalent}. For CW reception the 
BFO crystal should be shifted from 45% ke by the de- 
sired audio frequency. For single sideband reception 
the cepstal should be selected for approxumatcly 433.5 
ke, Minor variations from these frequencies may be 
desirable for various operating conditions, 


Fixed Channel Crystals, Five crystal sockets are 
available for fixed frequency operation of the HF 
oscillator, Figure 4 shows the location of these sockets. 
The socket mearest the front panel coincides with the 
No. 1 position of the channel OSC (HFO) switch, and 
the femaining sockets positions 2, 3, 4 and % ane in 
direct order. The O50 (HPO) switch is independent 
of the BAND switch position, and the five fixed- 
channel crystals may be used on individual frequency 
bands of all on one band. 


Crystal frequency and type for specific channels may 
be determined by referencing the following: 


Crpstal Specifications: 


a. Crystal Description 


1, 995 ke to 13,300 ke. Sevics resonant op- 
eration on the fundamental frequency of 
the crystal plate. To be ased under con- 
trolled temperature coadituacs. Sumelar to 
military specifications for type CR-19/U 
in MIL-C-S00eh 


2. 13,500 ke to 32,720 ke, Semes resonant 
operation an the third overtone mode of 
the crystal plate fundamental frequency, 
To be used under unconteolled tempera. 
ture conditions. Similar to military spe- 
cifications for type CR-25/UF in MIL-C- 
J. 

b. Frequency tolerance: 0.009% ower temp: 

erature range of 40% ta 4-7O"C, 


ce. Holder: 

The crystal bolder shown in sub-paragraph d, 
is a mulitary type HO-6/U), having « maxsmum 
crystal unit capacitance of 7.0 wuf. Crystal sock- 
et adapters are available commercially and may 
be uted in mounting crystal helders woh a 
greaier pin spacing. ‘The substitute crystal held: 
er mint have electrical specication sumulac to 
the mulitary type descrebed 


d. Crystal Holder Dimensions 


00000.00 
KC 


Sihahe 132 


e. Crystal Frequency Calculation 
For signal frequencies between 540 and 7.(Knd 
ke, 


fe me fs + 455 
where: fe — crystal frequency in ke 

fe = desired ipnal frequency in ke. 
For signal frequencies between 7,000 and 
31,000 kr, 

fo =m fs fe 1720. 


f. Masaimunm Seoce KRewstance 


i. S86 ke te 13,500 he, 

From KKIMAP os [QR | Bek limes 
LiKMRAD bo 1 2g YO 
1,290.00) fo 0 re). | H) 

THOU Cr pee dey 250) 
L7aQ000 po See jam 
2 UMAR to Fah 4 


2,250,000 to 4, Pagar 
T000 be ALARA PD 
SUMO to UA ay 


TARO to Ue CM 
DOOD to DOCK 24 


2. 15,520 ke to S2.720 ke. 


Foor 14,5 200KM) to 1a ey aul coivians 
PS RSE INMD bo SP FEC 


To tung the reveaver to a particular channel ferayuetney 
mn the absence of 2 signal, place dhe (.ALIRA ATE swine 
in tune postion, Select the chanicd erpual amd place 
the BAND metich in the coresponding range. Ag the 
receiver is tuned through the segnal frequency, the 5 
eter will indicate the osillater activity, Tune ihe re: 
ceiver for maximum reading on the S meter. The 
foweiver is gow famed oo the ocrpstal-contoolles| switch 
channel, The CALIBRATE switch may be retuned to 
OFF position for normal 5 meter operation 


SECTION 4. MAINTENANCE 


4.1 GENERAL 


The NC is designed for continuous duty and 
should normally require fittle altention except for tube 
replacement. The quality of components used and 
precision factory alignment of the tuned circuits assure 
dependable operation and consistent performance. 


Wacuum tube failuce im the eeceaver may reduce sem. 
sitivity, produce intermittent operation of cause com. 
plete cquipment failure. In chis event, all dubes should 
be tested or replaced with tubes of proven quality, 
Tubes of the same type may vary enough to affect dhe 
alignment of frequency-cotical circus, careful selection 
may be required. Aligament procedures are discussed 
in Secten 4, 


4.2 TROUBLE SHOOTING 


In case of breakdown on failure of the receiver, the 
Fault must first be localized to a particular section of 
stage before repairs can be made. (Observation for 
peculiar control action or for evidence of improperly 
operatimyr frequency Ming or fone pron Prices, mriay 
help te localize a malfunction, 


The block diagram of the receiver, Figure 1, indicates 
the signal path from antenna to speaker and shows 
which stages are in operateon for various posileons of 
the circuit switches, When the teouble has been Lo- 
calized to a particular stage o7 circuit, visual cxamina- 


tion of the related components may indicate the defec- 
tive part, A voltage or resistance check of the sus- 
pected circuit should locate the defect, The ¢hart in 
Figure 7 is a guide to such checks. 


Part replacements must have the same value and 
tolerance as the ofigunal parts. Parts replacement in 
a frequency-critical cotcunt may requicc realigament of 
that circuit, 


4.3 VOLTAGE MFASUREMENTS 


All meavurements shown in Figure 7 ace made with a 
vacuum tube volimeter, Woltage measurcments are 
made with a ILTewolt line. Panel controls are preset 
before measurements, ot the following manner: 


RFit Control ............ Full CM 
APG Control oi Full ¢ 
TONE Switeh .....-..... MN 
CALIBRATE Switch ...... Of 

OSC (HPO) Selector ..... Manual 
MAL Control ..........- Full CoM 
IF Selector ...... Sareea t-. 
MODE Switch ........... CW 
Crystal SELECT .... cry 
Crystal PHASING ..... .. Any poution 
STBY-REC Switch ....... REC 
BAND Switth 2.2.2.0... Band 4 


GENERAL COVERAGE Tune to high end of band 


or v 


35% 9369 EA 


Pel 


Gel 


S485 GA 


lA + 


vf wf awao 2A 
S21 

Bel 

a? fF 9vea9 an 
Bea 

Id 


jf "— SVOS 6A 


aa7 ONS SIA 


saMsnipy WAMU Yy pur sueqrsaoy agny “9 aunty 


roo fel XA EKA PRA GxX¥A OKA 4289 9A 


£1V2l PIA 


sOva SIA 


sh a : a's'a'y Igid 
LA = (doe 
MS | © bMS IA 
ra | 
| | . vis 
ell > 
a0 \., | ° 
\e 2 Gg Oo ItHt BA 
\ © ¢ | 
& ee : — SEL 
Z80 LIA 


gil ecl 9389 s1v9 eel civs Ed 


HA OA, clA 
i 
+ a gow ya yf 


14. 


ACCESSORF 
SOCKET 


(CMR ee Mawes 


CAFS TAL 
Calera roe 
S0cweT 


@ | sanng=11o4 


©) ww= Fu cw 


ALL OE TES EU Fe 
SUT Pu To Cie srs. 


ALL VOLTAGES DOEMCEPT Ag cr 
moat +eoo — Loewe 
TOLERANCE = 210%, 


(ROT Fiche ere oF 


(rardaF 


Figure 7. Voltage Measurements 
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SECTION 5, 


4.1 GENERAL 


Aligoment of the NAC-100 communications seceiver 
foquites precision instruments and a thorough under: 
standing af the circuits, This receiver, having double 
conversion circuits and a dual IF section, presents 2 
mone tnvelved alignment procedure than conventional 
superhetencllynes, 


Under normal comditeans, the necerver will stay im 
alignment for long periods, but, if tubes of compo- 
ments are replaced or adjusuments tampered with, the 
circuits will require alignment. Alignment should not 
be attempted unless indiwated by receiver malfunctran, 


The complete alignment of the receiver is divided 
into two parts -=- [PF alignment and RF alignment, Ad- 
justmenns must be made in the sequence given on the 
aligoment chart of Figure RB. Panel controls must be 
preset as described. A warm-up period of one hour or 
more is recommended before frequency-detenmining 
circuits are aligned. Small changes in the position of 
alignment screws are sufficient lo adjust the cincuits, 
go cach adjustment must be performed carefully. 


42 INSTRUMENTS 


The minimum lest instruments required for align- 
meet are as follows 


Signal Gaeneraror (195 ke to 39 mc) 
VIVM (rms) 

Headphones (or loud-speaker) 
Alignment tools 


Headphones are useful during aligament as they pro- 
vide an aural signal indication which supplements the 
gutput meter readings, The Model XCU-d00 Crystal 
Calibrator (accessory) may be used to check dial scaic 
calibrateon after receiver aligrument. 


4.3 IF ALIGNMENT 


Steps 1 to 7 of Figure # [ist adjustments for aliga- 
mont of the I sevtion, step # describes the BIO ad- 
justments. Alignment must be made in the sequence 
given. Refer to Figures 6 and 9 for location of align 
ment adjudtneaes. 


ALIGNMENT 
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Test Instraments. Connect the sipnal penetator from 
chassis to the stator of C44 through a de utd com 
denser, Connect the VITWVM 2s an gutput indicator 
acréss tha 3.2 ohm terminals ot TH-2. Except for the 
BFO adjustment, the signal generator output 13 modu- 
lated (400 cy Mite). 


Remove AGC. Short pins 5 and 6 on the accessory 
plug P2aA, te ground the AGC bee circuit. 


Preset Controls, Set al] panel controls ag foliar: 


BAND . erin ; ‘ Band 1 
| | ee a ree a ee ee AM 
FU os aiid a eat nee we ... Full CW 
BE ices ch rasa hare vate. dy maeeisiaard Gases tat . Full cw 
STEY /EES Lo... esse our REC 
BRO beer es aemeeeae To mark 
PHASIBG wiv ec eee areca ee . Central 
Copstal SELBCT ... 2. cece eee OFF 
AINTEINNA cc ct ee we eee Anywhere 
LF ooiie: ak cosa eee aetna ' i . WS 

OSC (HFO) .0.00..0 20.00 c cee, MAN 
BARS: ee ee ae eee Ebon aoa Ful) COW 
EMPL. afte priate it inta acaba hee av isrenmea my vatate arene N 

General Coverage .....-. 2... ce cence To HF end 
Bandspread SE yee im thse ert das sino es tha aha Ac “SET” 
CALIBRATE ,......... ae . OFF 


During aligoment adjuaments, reduce the output 
level of the sagnal generator to prevent circuit overload. 
If the receiver is badly misaligned, it may be necessary 
to connect the signal generator to the_grid_of the third 
IF stage and align the last IP teanslormer and suc- 
cesavely align the other IF circuits, working forward 
to the mixer grid. 


Steps 2, 4 and @ require tuning the signal generator 
+320) cy from 455 ke to docate the crystal resonance 
for TF alignment at the frequency of the crystal filter, 
This frequency is indicated Ky a sharp cise in the output 
level. 


Repeat each adjustment step to verify the circuit 
alignment. 


$4 RF ALIGNMENT 


Stcpa 9 ta 22 of Figure & indwate the alagniment 
require for the EPO, mixer, RE and antemmna stages. 
Alignment for each baru moc be peefermed om tie 
sep sequence piven. Figures + and @ show locations of 
the adjustments. 


Test Instruments, Connect the sopdial gemerabor bo the 
antenna input connector QJ}, the VIVA remains 
across the 4.2 ohm tenmanals of Th-2. 


Remove AGC. Pins 9 and 6 are shorted at plug P2 
to ground the ACH bus. 
MOTE 
Kefore attempting the RE Alignment procedure: 

1. Place the general coverage tuning dial in is full 
counterclockwise position (low frequency end). 
This should place the general coverage capacitor 
within one rotational degree of ils completely 
meshed position. 


2. Place the bandspread tuning dial am acs fall counter- 
clockwise poution (low frequency end}. This 
should place the bandspread capacitor in its fully 
meshed positicn. 


Preset Controls. Set all panel controls as follows: 


BANDE ...... PENS gee As indicated 
1 ; F a. CW 
rite cteroos ona ate-ayn ale EL a Ree Full CW 
BPG as Fee eek eat Be eee As ceeded 
STBY /REC sspuamenss iececieiacp elec REC 

BR ice area eceee ines To mark 
PHASING ..,...--- ainda To mark 
Crystal SELECT ........004. deh withest MAE 
ANTENNA ....-0-c2ccc cee ene ee es Any vlneie 
WP as he ee oe ec eciek, sate bes. . WS 

OSC (HFO) ; _.. MAN 


DOES os cs ca taew ee bee cauwacee epee Tut OO 
TENE xe cx(caneerinace ; eapatrae Ie 

General Coverage ....... _ As indicated 
Bandspread =... .........-. At “SET 
CALIBRATE ......... Ore 


Fach BAND Peegueres trimmer and inductance andpust: 
ments. To adjust the step 10 inductance, ghampe he 
position of the loop at the coil cod. HEC! adjusments 
may have to be repeated several times, because tle 
inductance adjustments affect the previous trimmer 
adjustment, Reduce the auipur level ef ihe signal 
generator during alignment to prevent cinrwit oes. 
lord, The RPG ¢ontrel may alan be weed to doce 
the signal level. 


All HFG circuit adjustments require setting the 
receiver dial to the alignment frequency, and adjusting 
the oscillator alignment screws until the signal as 
receaved, The miser, RP and antenna circuits are then 
adjusted for maximum signal level. 


Image Check, The HI oscillator on the Nog 
receiver is designed to operate above the signal fre: 
quency. [t is possible to misadjust the oscillator circuits 
that the HFO is operating below the signal fre. 
quency. After aligning the HFO circuit (for a given 
band), verify correct oscillator operation by tuning the 
signal generator to the image frequency for that band. 
The image should occur $44 me above the signal fee- 
quency on bands $, 4 and 7 and 910 ke above the signal 
on bands 1,2, 3 and 4. If the mage 1s below the signal 
instead of above, the oscillator Frequency i incorrect 
and the circuit must be realigned, 


IF ALIGHMENT CHART 


GEN. IF * CRYSTAL 
STEP FRE. SELECT | BAND] SELECT ADJUST 
1 Wh 1 OFF 


io ke 132, T31, T24, T28, T26 


Xtal ¢*4 i e : Tha, VS, T29, T26, T2e 
T23 


437 ke . * Lil 
Mtal (*) : rF Cad 

433 ke 7 T23, Ti4 

49% ke F T27, T30, T33 
1730 ke ‘ T22 


Xtal ("3 7) Tht (BPD ne mod. 


RF ALIGNMENT CHART 


elke ii | side | | Ate ADJUST FOR 
BAND FREQ. ADJUST MAXIMUM OUTPUT 
7 50 imc Cer Cis, C19, ANTENNA trimmer 
me Til, Ti4, T? (loop in coil end) 
me C37, Cid, ANTENNA trimmer 
me Ls. T20, Tis, Té 
C36, C17, ANTENNA trimmer 
Ti9, T12, Ts 


cas, Cié, ANTENNA trmmer 


Tis, TH, Té_ 


C34, Cli, ANTENNA trimmer 
Ti?, Tio, T4 

C34, Cid, ANTENNA trimmer 
Tié, Ty, T2 

£32, Cl4, ANTENNA trimmer 
Tis, Ta, Th 


C) 405 ke a DOO fp. 
Figure 8. Aljgament Chart 
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ABJUST FOR 


Maximum outpui 


Mas. (at Meal free.) 


Maiximwuinn aitprut 
hiax. (ae Maal freq.) 
Maximum culgrut 
Magic cent peut 
Maximum output 


Adjast for zero beat 


Check image 
Repeat steps 10-11 
Check image 
Reyeat steps 12-14 
Check image 
Repeat steps 14-14 
Check image 
Repeat sepa 16-17 
Check image 
Repeat steps 18-19 
Check image 
Repeat steps 20-21 
Check image 
Repeat steps 22-23 
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SECTION 6. ACCESSORIES 


6.1 CRYSTAL CALIBRATOR UNIT (oC doo) 


General. The model XCU-00 Coystal Calibrator 
uit is designed for operation with ihe NC-iog com. 
iUMahiOns RoCCcEveEr, Escls calibrates 1 factory-adjusted 
to pero beat with statin WOE ancl wall accurately 
Provide 100 ke andl | me marker Frequencies for the 
Welquh receiver, 


Installation. To mmstall the calibrator, plug it into 
the socket, P3, on the top of the chassis (see Figure 6). 


Operation. The XCU-4o0 Crystal Calibrator provides 
ao acturate Mccann’ af checking thie: frequency calebraticn 
of the NC-400 receiver dials, The CALIBRATE switch, 


on the rcceiver panel, provides stlaction of the 1te)-ke 
of l-me marker frequencies, The OFF posstion removes 
plus from the qalibrador. The TUNE position of this 
switch is mot used for calibrator operalicn, 


Calibrator Check, The Ntl4in) recereer provides a 
contrel for adjusting the etystals in the calibrator fo 
WW, by we adjusnment (Cl, Figure 10) in an opening 
in the calibrator case, Check the adjuvimenr by tuning 
station WW on the receiver, tanning the CALIBRATE 
awitch to the 100 ke position, and zgro-beating with 
WV. A small readjustment of C1 may be required 
to compensatc for crystal and component aging over 
long periods. 


XCU-400 PARTS LIST 


DESCRIPTION 


NATOO TYPE 


Capacita Fr WVarnable: ASR 


4-40 com 


Capacitor, Ceramic: | 20645-25V-203-0MV 
02 mifd, + me 


lame —O% 


Capacitor, Mica: AICS.14-L0L-K.4 
LOO meng, 106, 


sik) werde 
Same as (2 
Capacior:, Mira Wiis. 15-2000-K 
idmmf + 10%, 
WOO wede 


Inductor, Fixe ASH.UE 4G 


iit mpcrohonrics 


licdicceue, Fined 1 7 8 


4.7 amjllihen ries 


SYM-| 
BOL DESCRIPTION 


Piag, Octal 


NATCO TYPE 


h-THS. 1 


| Resistor, Fiwed: RC-2.0F-474-M 
A? megohins, 


om 20%, Lf 2 watt 


Resistor, Fined, Ro F-4 74M 
470 K ohm, = 20%, 


a /F wall 


ROBE. OM 


Residor, Fixed: 
100 K ohm, 20%, 
1f2 watt 


Tube: type GALS 


| Cerystal, Quartz: bam | B-1o864 


Ceystal, (Juartz A-16126 


Loo ke 


1d, 


Figune 


42 MECHANICAL FILTER HOUSING 


General, The Model MPH-400 Mechanical Filter 
Howuing is designed for operation in the Midi 
receiver in place of the plug-in crystal filter. The 
hOwsing accepts up to thee commercial-type mechanical 
filters. The unit provudes suitable matching circuits for 
the filters aod allows front panel selection of selectivities 
ranging from Ii ke to MD ops or S3B dependent upon 
Filter unit installed. 

viley 
qMostaltation. To instal) the pperhanical Filper annit, 
perform the follawing steps. 


* ftermove the PHASING gnd SELECT contre 


2} 


OO upe 


ALL RESISTORS 1/2 W, 10% 
UNLESS OTHERWISE NOTED. 


Schematic, XCU-00 Crystal Calibrator 


kaobs foom the ceystal filter control shafts 
the shaft atensions 


Remove 


i Remove the retaming dock nuts (5) 


c. Unplug the crpstal filter weit from the receiver 
chassis. 


4. Tosert the mechanocal filter inte the chassis plugs, 
&, Replace tock nuts removed an step | 


f. Rennsgtall a shaft extenudn On the mechanical 
filter SELECT shaft and replace the SELECT control 
knob on this shafr, indexing the keh to the pane] mark 


g- Plug the remaiming shaft hole wah the burro 
erovided, 


Operation, Vhe mechanmal filter operates with the 
recerver TF wink in powtion WS, 5, M and BL The 
first posuien of the SELECT swavh is OFF This 
removes the mechanical filters fram the circuit and 
substitudes aounehe toned circa. Positions one, two 
and three provide various bandpasses depending upon 
the meochanical filters installed, 


Adjustments. The Model MHF-400 Mechanical Filter 
is tested and adjusted at the factory and should nat 
require readjustment when installed in the Mado 
recemver, Holes are provided in the filter cave for alien. 
ment adjustments of the Input, ouidpuk and the OFF 
position circuits. Wf realignment is necessary after pro. 
longed service, the following adjustments may be made 
using the receiver S-meter as an alignment indicator, 


a. Shottercurt peas 4 and & of avcewocy plag PRA 
io romove the AGC aqian 


kb, Tume the receiver to a sation of low sional 
wrengeh with the IP switch in VS position and the 
mecharucal filter SELECT switch om ots sharpest postion 


¢. Tung in the station far greatest S-meter peacing 
and adjust (2 and €$ in the mechanical filter for an 
iheteade in citer Wading. 

d. Set the SELECT switch to OFF poution and 
adjuat Li for greatest meter reading, 


¢, Remove the short at plug P2A. 


MECHANICAL FILTER PARTS LIST 


Capaator, Mica: NCS-20-102-K-4 
Ol mid, = 10, 


Shwride 


Cupacier, Trimmer: A-DSS12-2 


5-4) ml 


Capacitor, Mica: ACS.15-480-K.-4 
i mmf, + 10%, 


‘Oarile 


NOS 20-471-K-4 


Capacitor, Mica: 
470 mmf, = 10%, 
500 wde 


Same a5 (2 
Same as €.] 
Fildes, Mechanical 


Filicr, Mechanical 


at 


DESCRIPTION NATOO TYPE 


Filter, Mechanical 


Inductor, Variable Fu. Sh 


Connector B49 


Same as Fl 


Resistor, Fixed: RC-20-B E2274. K 
27 KR ohms, + 10%, 


1/2 watl 


Reustor, Fixed: KC-20. BE.272-K 
2.7K ohms = 10%, 


1/2 wae 


Resistor, Fixed Rl 20-BP 4h K 
470 K ohms, + lite, 


if2 watt 


Sieh, Sebectewr 


Figure 11. 


63 DIVERSITY MODIFICATION KIT 


General, The Model OME Diversity Kit is available 
on special order for diversity conversion of the NC-100 
receiver, The kit includes all components, partially 
wired circuits and the necessary instructions for easy 
foaversicen of tle POOceves, Receptacles to he mounted in 
the receiver are standard Amphenol LHF receptacles, 
catalogue AS-1R. These mate with Amphenol cable 
connectors, catalogue A3-15P, 


An TF output circmit is provided on the chassis reat 
panel for use where [F sigoals are requiced if diversity 
combiners. AGH. output ts supplied to pin § of Ac- 
ceisory Socket P2. Detector output is provided at pin 


29 92888888 - oe esesecoee Ef cee ce eee 


23 


‘e]e 2 ee eee 


Schematic, MFH Mechanical Filter Housing 


2 of P2 and is jumped to pin 1 of P2 by means of 
plug P2A supplying normal apdio feed in the receiver. 
In diversity applications it is possible to parallel] detector 
loads of two receivers by interconnecting pin 2 of the 
respective accessory sockets. The jumper between pins 
1 and 2 may be broken on one of the two receivers, 
in the diversity application, in order that both detectors 
feed a common detector load and audio circuits. Et is 
also possible to break these jumpers in both receivers 
of a diversity set-up, interconnect pin 2 of both receivers 
and use a common external detector load, In this event 
it is posible to break the jumper between pins 3 and 4 
of one of both receivers and feed pin 4 with the audio 
signal obtained from the external detector load or 
diversity combiner, 


MC-400 PARTS LIST 


CAPACTIORS 


a M- 
DESCRIPTION NATCO TYPE 


Mica: 23 mum, NiS-15-220-R-4 
10S, Si) ave 
Pica: 68 mm, 
+109, S00 wide 
Mica: 100 mmf, 
+105, soterde 
Varible: §.40 mmnl 
tAnt, Trim) 
Variable: 1.30 menf | C-206802 
(Band Spread} 

Variable: to-200mmi | C2081 
(Geol, Cow.) 

Ceramic: O01 mid, 2C14-Z9¥-103- 
+22 %-T5%, GMY 

TOO weds 

Ceramic: 0.003 mid, 
22%, wo wrde 
Same as CT 

Same as CT 
Same as CF 
Mica: 1.3 mmf, 
+0.4 mmf, 

Ho wede 

Wariable: 4-60 mmf 
(Tam) 

Same as C14 

Same as Ci3 
Wariable: 4-80 mmf 
(Tram. 

Same as CLR 

Same as CLG 

Same as Cid 

Same as Ci 

Mica: 33 mmf, 

* 105%, 300 wede 
Mica: 34 mmf, 
+5%, O00 wrde 
Mica: 140 mmf, 
+25, 300 weds 
Same a5 CS 

Same as C6 

Same as C7 


NC5-15-080-K.3 


NCS-15-101-Re3 


B19 ThA 


2014-55. 49.2-M 


Nes-15-1h4-%.3 


NCS-14-330-K-3 


BCS 3-3 | 5 


NCh-15-19 0-3 


Mica: 47 470 mmf, 
BOGS, 300 wide 
Same as CT 


Same as C7 
Same as C7 

Same as Ci2 
Same as C14 
Same ag (14 
Same as (13 
Same as Cd 
Same as C13 
Same ag CG 
Same ag CG 
Paper: 0.47 mfd, 
400 vdew, 20% 
Moca: 10 mami, 


Mica: 54 mmf, 
+59), 300 wdc 
Mira: i390 mime, 
+2057 BOO wwde 
Same at 05 

Same as Ci 

Mica: 47 ml, 
+108, 40 wre 
Same aa CT 

Same as C7 

Same as C7 

Same as C7 

Mica: Sic mimi, 
sp, AO wrale 
Same as CT 

Same as C40 

Same as (7 
Ceramic: 33 mmf, 
+10, 300 wede 
Geramic: 470 mmf, 
+ LO, Fd weds 
Same ag C7 
Ceramic: 0.02 mid, 
- no Limit, 0%, 
00 wrde 


ou DESCRIPTION NATCO TYPE 


| CS-20-4 7 6-4 


0,5 men, $00 wede 


NCP-4-474-M 


NCS-15-100-X-3 


NCS-15-560-J-3 


MCS-14-15146-3 


NCS 15-4 70-K-5 


Shy] 


201 -F5P 5K 


2-C61-F4P-471.K 


214-2209: 
oMy 


PARTS LIST (CONT'D) 


CAPACITORS (CONTD) 


SYM. SYM. 
BOL | DESCRIPTION NATCO TYPE BOL DESCRIPTION 


| Same as (7 Same as CHS 

) Mica: 0.001 mfd, NiCS-20-102-M-3 Mica: FR mimi, 
20%, FOO wrde ait, MAP wede 

| Same as C27 Mica: 270 mmf, 

| Same at CT f 10S, 300 avile 
Same as CAO | Ceramic: % mun, 
Same as C7 } eth moni, 1 wide 
Same af (59 
Same as C5 


NATOO TYPE 


PC S-1ee DHA Le fe 


Nils- 27 1-K 


COC... KR -040-0 


| Same ax CT 
Mica: 63 mmf, 
=F, FOO weeds 
Same as CO2 
Wartable: $.5-35 mmf 
(Trim) 
| Moca: 270 ment, 
50h, $00 wre 
Variable: 4-14 mmf 
Ceramic: 7 mmf, 
=) ment, YOR wd 
Mica: G8 mmf, 
+106, 400 wede 
| Ceramic: 3 mmf, 
eh mmf, 500 ave 
Sante as C90 
Same as (C5. 
Ceramic. 10 mmf, 
2&1 num’, SO wevillc 
| Ceramac: 25 mmf, 
10%, 300 wdc 
Same as O94 
Same ag C103 
Mica: 34 mum, 
2108, St wrde 
Same as C90 
fame as 00% 
| Same as Cony 
| Same as CT 
) Same as Ci? 
Same as CT 
| Same as (87 
Same as C04 
Same a5 CoM) 


NCS.1S.080)-5 
Same ag (06 

Same at C7 

Ceramic: 4 mmf, COC-20-U)-od040 
+025 mmi, 

$00 wdc 

Ceramic: 4 mmf, -824-D-1g4 
+025 mmi, 

$00 wrdc 

Ceramic: 5 mmf, COC se -030-0 
=6.25 mmf, 

ie wede 

Same ac CL 

Mica: 27 mmf, NC5-14-270-K-3 
108%, 200 wed 

Same as Cll 

Same ag C24 

Variable: 4-47 mmf 

Same as CTS 

Vanable: 

23-14.2 mmf 

Same as CTS 

Same as CTS 

Same ag CPS 

Same as CTS 

Mica: 320 mmf, NCS-15-321-G-5 
+29, 300 wrde 

Kiica: 370 mmf, MES-1 3-37 l-tr-4$ 
#295, 300 wrde 

Mica: 1230 mmf, io hoe coe 
=2ith, 300 weds 

Mica: 1985) mim, NCS-10-1901.).5 
+5%, 300 weedc 

Same as Cad 


AclL2al2l 


S-640-4 


i-14akaS 
OOC-20-CK -o7o-D 


BCS. 0 S-RO K-49 


COC-0RCK OF 


C00-7020K -1ie F 


CO0-20-CK-2 0-K, 


NC3-14-300-K-4 


24 


PARTS LIST (CONT'D) 


CAPACITORS (CONT'D) 


SYM- 3YM- 
1 BOL DESCRIPTION NATOO TYPE BOL DESCRIPTION SATOO TYPE 


Mixa 310 mmf, 
4%, $00 wvde 
Same as C0 
Same a COS 
Same as 095 
Same at CVG 
Same as COO 
Same as CT 
Same as C4 
Same as £90 
Same ag (57 
Sane as CT 
Same ai CAT 
Same as (9S 
Same ag CoM 
Same as CULG 
Same as COO 
Same as 095 
Same as C94 
Same as C116 
Same as Cod 
Same as CT 
came as 04% 
Same as CM) 
Same as C37 
Same az C47 
Same as CAT 
Same as CuK} 
Same as C94 
Same as CT 
Same as CMO 
Ceramic: LOM mmf, 
LO, 300 wede 
Mica: 100 mmf, 
+107, $00 wvde 
Same as C54 
Mica: $10 mmf, 
+ 10%, 400 wede 
Paper: 0.1 mfd, 
4) wede, 20k 
Same as C147 


2062-205P-102-K 


NCS15-101-K-% 


CM-14-D-411-K. 


NCP4.104-M 


Mica: 3 mum, 
+45 mami, deb -wrddc 


Same aa €.7 
Same as C4 
Paper: 0.022 mfd, 


) 20, NP wre 


Same as C7 
Same as CT 
Paper 1.0 mid, 
+a, 30 wade 
Same as 045 
Same as CT 
Same as C146 
Mica: 470 mmf, 
+39, 700 onde 
Same as CT 
Mica: 220 mmf. 
= 10%, GO wede 
Same as CU30 
Mica: 490 mmf, 
+99, 900 ewde 
Same as C47 
Sane as (130 
Variable 3.5-0 mmf 
Same as CT 
Ceramic: 22 mmf, 
+$%, $00 wrde 
Same as (47 
Same as C1445 
Same as (37 
Same as CT 
Same as C47 
Deleted 

Mica: 0.001 mid, 
Looe vdeo 

Same as C178 
Same as CLTa 


Electrolyric: 
20-20-40 mtd, 44M) walle 
20 mfd, 250 wae 


NCS.1%-030-K-5 


NCP.2-223-M 


Be2si4a 


NCS-20-471-J-4 


Mics. 20-321-K-3 


NCS.20.391-]-5 


B-197al-3 


COoC-ne-L}-220-J-4 


av M- 
BOL 


~b 2008 
Fized: 180 ohms 
Fined: (OK obi 
Fixed: 1200 ohines 
Fised: 220 ohma, 
se 20% 

Fised; 270 ohms 
Same ag Rl 

Same as Kz 

| Same as RS 
Fixed: G80 ohma 
Fixed: 470) oho 
same as Rit 
Fixed: 3300 ohms 
Fizwed: 2700 ohms 
Same as RS 
Same at R2 
Fixed: 1 megohm, 
+205 

Fixed: 140 ohms 
fume as Rl 
Same as RIB 
Same as, Ri? 
Same av Rl 
Fized: 2200 ohms, 
20% 

Fixed: 22 ohms, 
+205 

Same as Rl 

Fixed: 470 ohms 
Fixed: 47 K obs 
Fixed: 100 K obi 
Same as RUT 
Fixed: 47 ohms 
Fixed: 18 K ohms 
Same as Ral 


DESCRIPTION NATCO TYPE | 


Fixed: 470 EK olims, 


PARTS LIST (CONT'D) 


RESISTORS* 


RC-20-BF-474.M 


RC. 20.8181 -K 
RC-20-BF-105-K 
RC-20-BF-122-K 
RC-30-BF-221-M 


RG-2- BP: 271 -K 


RC-20-BF-G81-R 
RC. 20-BF-AT2-R 


RC. 20. BF-492-K 
RC -20-BP.272.K 


RC-20-BF-105-M 


RC-20-0P- 151K 


Ril. 20-BP-222-M 


RC-20- BF.220-M 


RC 30-BE-4Ti eK 
RCD BF THK 
RC-20-BF:104-K 


RC-20-BF-470-K 
AC-20-BF-183-K 


s¥BI- DESCRIPTION WATCO TrPE 
BOL 

Fixed: 100 ohms RC-20-BF-101-K | 
Fiwed: 476 ohms, RC-20-BF-471-M 
= 20% 
Fixed: && ohms 


RC. 20- BF 680-F 
Rie. 20-BF-431-K 
RC-30-AP ATOM | 


' Fined: 340 ohms 
Fixed: 47 ohms, 
+20 

Fixed: 14 ohms 
Fixed: 100 ohms, 
4+ 205 

Same at Rap 
Same as Ae 
Same as Rl 
‘eed: 44 obi 
Fined: 120 ohew 
Same\e as Ret 
Same os RES 
Same at A 
Vanable: 4 K ohms, 
wine wound 
Same as RAS 
Fixed: 47 K ohm, 
2 wat 
Same at Ad 
Same ag Ki? 
Same as Rd 
Same as Ri 
Fised: 220 ohms 

| Same as At 
Fixed: 33 K ahims 

| Same as R24 
Fixed: 140 KR. alms 
Same as RI? 

| Fixed: 470 K ohms 
Same as Rls 


RC 20. BF. 150. R 
RC: Pi BP. 1a) Ml 


RC-20-BP- 3 
RO-20-BP-127-K 


RC 42-HP473-K 


Re. 20-AF-221-K. 


RC-20-BP.443-K 


RC-20- BP 4K 


RC. 20-AF-474-K 


FAI resistors 1/2 watt, 109 tolerance 


uoless moted otherwise, 


2? 


SYM- 


DESCRIPTION 


Same ad R27 
Same at Rat 
Same as Al 

Fixed: (8 K ohms 
Same as RaQ 
Same as AS 
Fixed: 270 K ohms, 
+o, 

Same ap Alt 
Fised: 144) ahuns, 
+ Dut 

Same at AG 

Fiwed: 32 Ki ohms 
Fixed: 1800 ohms, 
if4 walt 

Fixed: 270 K ohms 
Same ag AS? 

Same ag P24 

Same as Ro 

Fined: 220 Ko ohens, 
£ 20% 

Same as ROG 
Same as ATS 
Vartable: 

bop KO oli 

Same as R73 
Fiwed: 270 oliwna 


PARTS LIST (CONT D) 


RESISTORS (CONT I* 


EC.20.4F-63 4-K 


RO.20-BE-274M 


RC. 2) BF-14.2-M 


RC. 20-BP-273-R 


RC-0- BP-1e2- 


RC-20-BF-274-K 


RC-20-BF.334-M 


RC. 20-BF 27 ER 


Same as Riv 
Fined: 10 K ohma, 
+20 

Same as Ril 

Same as R26 

Same at Ail 
Fixed: 10 megohm, 
220% 

fume as ROO 
Variable 


} 300 KO ols 


Fixed; 1O00 ohms 
Variable: 1000 olirns 
Same as Bl 

Same as AVY 

Fixed: 18 megohmes 
Fixed: 270 ohms, 

2 watt 

Fixed: 22 ohms, 

2 watt, = 205. 
Fixed: 140 oben, 


a walt 


Fixed: 2400 ohms, 
10 watt, wire-wound 


| Fiwed: 2.2 ohms, 


L watt, wire-wound 


Fixed: 3.5) ohms, 


1 walt, wire-wound 


TAL resistors U2 walt, LO% tolerance 


unless noted otherwise. 


ae DESCRIPTION NATCO TYPE | 


RC-20-BF-103.M 


RC-20-BF-1 0M 


C674 


RC-20-BF-102-K 
B-27637 


RC-20-BF-186-K 
RC-42-BF-271-K 


RC-42-BF-220-6 


B-iT4$6-7F 


B-17444-6 


K-098-24 


Kook. 34 


PARTS LIST (CONT'D) 


MISCELLANEOUS 


DESCRIPTION 
CR. | Rectifier, IN Gaz Socket, Accesery 
Silicon Diode Plog, Actesory 
Fi Fuse: 2 amps, 250 v A-b S606 Socket, Calibrator 
HM Lamp, Panel: WPL? Same as PY 
0.15 amps, 6.3 v Plug, Crystal Filter 
12 | Same as fi Input 
is Same as EL Piug, Crystal Filter 
ji Connector, Coaxial: H.2 76ae Output 
Ant.) AMPH, UHF Switch, BAND 
84-18 Switch, OSC 
yz Same as |i (IE) Channel Selector 
yp Same as J1 (HFO) Switch, IF Selector 
ja Jack, Phones: AsL324l Switch, MODE 
Li | RE Choke: SA-3001 Switch, TONE 
10 micnohensies Switch, On SOFF 
Lz | RE Choke SA-4080 Part of R92 
2. millihencies Switch, 113 v 2400 
La Inductor, Variable: Be 2Taa7 Lire 
Band 1 Switch, STBY /REC 
Ld Inductor, Variable: B-23838 Switch, 
Band 2 CALIBRATE 
Ls | fadvetor, Variable B-25839 Coil, Anteona: 
Band 3 Band 1 
Lé faductar, Variable: Be? 3860 Ceil, Antenna 
| Band 4 Band 2 
L? | Inductor, Variable: B-25861 | Coil, Antenna: 
Band 4 Band 3 
LB | Inductor, Variable; B-23a62 Coil, Antenna 
| Baad & Band 4 
Lo | Coductor, Variable B-24863 Coil, Antenna: 
Band 7 Band 4 
Lio | Choke: SA-3902 Coil, Antenna 
i. microhernries Band 6 
Lid | inductor, Variable B-2G71 ) Coil, Antenna 
| 0.9 microhennes Band 7 
Liz | Same as Lio Coil, RF: Band 
LL} | Same as Lio Coil, RF: Band 2 
Lid | Same as L? Coil, RE: Band 3 
L15 Choke, Filter: B-POTHH Cail, EF: Band 4 
4 henrics Coil, RE: Band 4 
Mi | Meter, 5: 0-1 ma, beni Coil, RF: Band 6 
PL | Socket, Crystal aB-2a13 Coil, RE: Band 7 
PIA| Plug, Cathode eine d 


B-27674-2 
A-27620 


B-20074 


B-27662 


B23 7665 
B35 541 


Be z73871 
B.24a72 
B-25873 
B-23874 
B-25875 


A. 2487G 


B-23877 


B- 24804 
B-25865 
Be23860 
B-24867 
B-2 45868 
Basa 
B-23870 


PARTS LIST (CONT TS) 


MISCELLANEOUS (CONTD) 


NWATOO TYPE 


B.25830 
#26841 

4.34842 
Be2s8i5 
Be2sdt4 
B.25845 
B.25836 
SA-O122 


NATCO TYPE | 


G-F Fiat 


syvM-] 
| BOL DESCRIPTION 


Coil, Mixer: Rand 1 
Cail, Mixer: Hand ? 
Coil, Mixer: Hand § 
oil, Mixer. Band 4 
oil, Mixer: Bend 5 
Coil, Mixer. Band 6 
Coil, Mixer: Band 7 
Transformer, Jf: 
1720 ke 


Transformer. UF 
455 ke 


Transformer, UF: 


DESCRIPTION 
Jack, ‘Tip BRO 
Amph, 78-IP 
Tube: type Glee 
Same as WI 
Tube: type ABE 
Same aa WS 
Same as V4 
Tube: type 687 
Tube: type OBAG 
Same as WF 
Same as Wi 
Tube: type 6AL4 


Bodin 


SAG123 


435 ke 
Same a4 T24 
Same as Tid 


Transformer, IF: 


455 ke 

Same at T24 
Same as T24 
Same as T27 
Same as T24 
Same as T24 
Transformer, IF 
Transformer, 
“Audio Output 


Transformer, Power 


Panel, 
Terrminal, BS 
Panel, 
Terminal, Audin 
Jack, Tip IFO 
Amph, TRAP 


SA-s5d4 


B. 23078 
B. 20S 


Bea 
Be dteeh- 4 


Be 2h D2 


H.-F 74-1 


Same aa VS 

Tube: type GUS 
Same as VIG 
Tulse: type 12AT? 
Tube: typr 6AQ5 
Tube: type 34GB 
Tube: type O82 
Tube: type 4H4C 
Crystal, Quartz: 
1275 ke 

Crystal, Quartz: 
495 ke 

Socket, Crystal 
Same as YX] 
Same as VAL 
Same as ¥ XL 
Same as VXI 
Same as ¥X1 


B-20670 


B-19814-2 


$B.2815 


GOGE Sus 


HOE: This Sdicen Pécilie Tube Aepiacement hos ow espglloelsle wootage efreg: Sau 

Wao Gee of tine fh 1 ohiead. To init the Gutiel colar be ihe aoe 

Ghat Ghisheed wih itt vacuum whe being repdeod ged porosecy peat surge 
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